p27kip1 siRNA induces proliferation in corneal endothelial cells from young but not older donors.
To determine whether small interfering (si)RNA downregulation of the cyclin-dependent kinase inhibitor p27kip1 overcomes G(1)-phase arrest and promotes cell-cycle progression in human corneal endothelial cells (HCECs) from young (<30 years old) and older (>60 years old) donors. Transfection of siRNA was confirmed by incubating confluent cultures of HCECs with FITC-labeled nonsilencing siRNA. Confluent cultures were transfected for 48 hours with p27kip1 siRNA (2.5, 5, 25, or 100 nM) or nonsilencing siRNA, with a lipid transfection reagent. As a comparison, cultures were also transfected for 48 hours with p27kip1 antisense (AS) or missense (MS) oligonucleotides (oligo). At various times after transfection, cells were fixed for immunocytochemical localization of p27kip1 or extracted for Western blot analysis to assess relative p27kip1 protein levels. Cultures were also prepared for ZO-1 immunolocalization, to assess the effect of transfection on the morphology of the monolayer. The number of cells was counted at 0, 48, 96, 144, and 192 hours after incubation, and a cell-viability assay was performed. A dose-dependent decrease in p27kip1 protein level was observed in Western blot analysis, and nuclear staining for p27kip1 was greatly reduced in HCECs incubated with p27kip1 siRNA. No change in p27kip1 levels or in nuclear staining was observed in the nonsilencing control. p27kip1 siRNA (25 nM) appeared to be quantitatively more efficient than antisense oligonucleotide (500 nM) in reducing p27kip1 protein levels. Viability was less affected by siRNA treatment than by AS oligo transfection. ZO-1 staining showed no effect on morphology of the monolayer. The number of HCECs from young donors (<30 years old) transfected with p27kip1 siRNA increased up to 144 hours after incubation, whereas no change in the number of cells was observed in HCECs transfected with nonsilencing siRNA. In contrast to the results from young donors, no change in the number of cells was observed at any time point tested in HCECs from older donors (>60 years old) after p27kip1 siRNA transfection. Transfection of p27kip1 siRNA was sufficient to promote proliferation in confluent cultures of HCECs from younger, but not older donors. These results suggest that inhibition of proliferation in older donors is regulated by other mechanisms in addition to p27kip1.